Characterization of transgenic mice with the expression of phenylalanine hydroxylase and GTP cyclohydrolase I in the skin.
Phenylketonuria (PKU) is a metabolic disease causing increased levels of phenylalanine in blood and body fluids. Circulating phenylalanine is normally cleared by phenylalanine hydroxylase (PAH) expressed in the liver. The aim of this study is to exploit the skin as a 'metabolic sink' removing phenylalanine from the blood. We have previously showed that the overexpression of PAH and GTP cyclohydrolase I (GTP-CH), the rate-limiting enzyme in the synthesis of the cofactor for PAH, leads to high levels of phenylalanine clearance in primary human keratinocytes. In this study, we have investigated the 'metabolic sink' strategy in an in vivo model by developing three lines of transgenic mice expressing PAH and GTP-CH in various layers of the skin. The promoters used were keratin 14 (K14), involucrin (INV) and a truncated variant of Keratin 1 (K1). The mice were crossbred to a mouse model of human PKU, the PAH(enu2) mouse, in order to obtain mice that do not express PAH in the liver and the kidney. Transgenic mice containing the INV and K14 promoters expressed PAH and GTP-CH in the epidermis. However, the K1 promoter did not lead to detectable gene expression. Analysis of the mice showed that no phenotypic effect was observed in mice expressing PAH and GTP-CH from the INV promoter. However, low level of phenylalanine clearance was observed in mice expressing PAH and GTP-CH from the K14 promoter, suggesting that the skin can be genetically engineered to function as a 'metabolic sink'.